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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the drawing approach by the texture mapping which transforms a source image free 
and draws The scan which carries out the level scan of every 1 dot of the source image fields, 
and is mapped to a drawing image field as a scan method of texture mapping (it is hereafter 
called a source level scan), Or the drawing approach characterized by choosing dynamically the 
scan (it being hereafter called a drawing level scan) which carries out the level scan of every 1 
dot of said drawing image field, and is mapped from said source image field according to a 
predetermined criterion. 

[Claim 2] it be the drawing approach characterize by choose said drawing level scan when the 
oblateness , as for said criterion , the class of drawing graphic form indicate extent of 
deformation of a drawing graphic form of the exterior ( or interior ) of a specific window and a 
drawing graphic form to be below n square shape in claim 1 be size and satisfy these one from a 
**** value , and choose said source level scan when not satisfy these all . 
[Claim 3] It is the drawing approach characterized by for said oblateness computing the 
maximum height or the maximum height / base of a drawing graphic form in claim 2, and asking. 
[Claim 4] The drawing approach characterized by thinning out and specifying the number of scan 
lines of a source image field by the scan which carries out the level scan of every 1 dot of the 
source image fields, and is mapped to a drawing image field in the drawing approach by the 
texture mapping which transforms a source image free and draws. 

[Claim 5] It is the drawing approach characterized by making into the minimum value the number 
of scan lines with which said number of scan lines thinned out and specified is equivalent to the 
graphic form height of said drawing image field in claim 4. 

[Claim 6] It is graphics equipment which sets to graphics equipment equipped with the drawing 
processor which carries out texture mapping of CPU which directs the image which should draw, 
the image memory which has a source image field and a drawing image field, respectively, and 
the data of said source image field to said drawing image field, and is characterized by for said 
drawing processor to have a scan method selection means determine one of two or more of the 
scan methods of said texture mapping according to assignment in the mode from said CPU. 
[Claim 7] A graphic device including the scan (it is hereafter called a source level scan) which 
carries out the level scan of every 1 dot of said source image field, and is mapped to a drawing 
image field in said two or more scan methods in claim 6, and the scan (it is hereafter called a 
drawing level scan) which carries out the level scan of every 1 dot of said drawing image field, 
and is mapped from a source image field. 

[Claim 8] The graphic device characterized by including the fixed mode of an application unit, the 
fixed mode of a polygon unit, and the automatic mode determined by said drawing processor side 
in assignment in said mode in claims 6 or 7. 

[Claim 9] Graphics equipment characterized by including the field which specifies said source 
level scan or said drawing level scan in the command from said CPU in claim 7. 
[Claim 10] Said scan method selection means is graphics equipment characterized by 
determining the scan method for every polygon dynamically according to predetermined criteria 
when said automatic mode is specified as the command from said CPU in claim 8. 
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[Claim 11] It is graphics equipment characterize by choose said source level scan when satisfy 
one of the criteria which , as for said automatic mode , the exterior ( interior ) of the window of 
specification [ the graphic form kind of a drawing graphic form / a triangle and a drawing graphic 
form ] and the oblateness of a drawing graphic form become from size from a **** value in claim 
10 and not satisfy said all criteria for said drawing level scan . 

[Claim 12] It is graphics equipment characterized by having an operation means to compute the 
oblateness of the drawing graphic form with which said scan method selection means carries out 
texture mapping in claim 11. 

[Claim 13] CPU which directs the image which should draw, and the image memory which has a 
source image field and a drawing image field, respectively, In graphics equipment equipped with 
the drawing processor which carries out texture mapping of the data of said source image field 
to said drawing image field Graphics equipment characterized by having the field which thins out 
and directs the number of scan lines of a source image field by the scan which carries out the 
level scan of every 1 dot of the source image fields, and is mapped to a drawing image field in 
the command of said CPU or said drawing processor. 

[Claim 14] It is graphics equipment characterized by setting up the value which calculated the 
number of Rhine to which said number of scan lines draws a drawing image in claim 13 based on 
the top-most-vertices coordinate location of a polygon. 

[Claim 15] It is graphics equipment characterized by having two or more bits which specify Rhine 
which said field draws in claims 13 or 14 corresponding to the bit position, and Rhine which does 
not draw. 

[Claim 16] CPU which directs the image which should draw, and the image memory which has a 
source image field and a drawing image field, respectively, In graphics equipment equipped with 
the drawing processor which carries out texture mapping of the data of said source image field 
to said drawing image field said drawing processor The scan which carries out the level scan of 
every 1 dot of said source image field, and is mapped to a drawing image field as a scan method 
of said texture mapping (it is hereafter called a source level scan), The scan which carries out 
the level scan of every 1 dot of said drawing image field, and is mapped from a source image field 
Graphics equipment characterized by having the field which establishes a scan method selection 
means to choose one of (the calling it a drawing level scan hereafter), and thins out and directs 
the number of scan lines of said source image field in said source level scan into the command 
of said drawing processor. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used by the amusement device, the pictorial 
communication terminal, a printer, etc., and relates to the texture mapping drawing approach 
especially about the graphic device which processes and edits image data and outputs it. 
[0002] 

[Description of the Prior Art] In recent years, with graphics equipment, processing which carries 
out deformation drawing of the source image of the rectangle called texture mapping free is 
realized, and 3D-Graphics which is full of presence is realized. Drawing of this texture mapping 
was using the mode (it is hereafter called a drawing level scan) which carries out the level scan 
of every 1 dot of the drawing image fields, and is mapped from a source image field fixed as a 
means generate the texture address, like a JP,6-28485,A publication like the mode (it is 
hereafter called a source level scan) which carries out the level scan of every 1 dot of the 
source image fields, and is mapped to a drawing image field, or a JP,1-32393,A publication. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, there was a 
problem that the advantages and disadvantages of each texture-mapping scan method could not 
be used effectively. That is, although the natural three-dimension image was generable with the 
source level scan, when drawing the image which carried out flat, in order to prevent the 
omission of a drawing image, much overwrite occurred, and there was a problem that writing 
speed fell extremely. On the other hand, with the drawing level scan, although it did not generate, 
when the above overwrite drew a square, the image became superficial and they had the problem 
that discontinuity was conspicuous. 

[0004] The purpose of this invention is to offer the high graphics equipment of the grade which 
applied the high definition drawing approach and its technique at the high speed by texture 
mapping. 
[0005] 

[Means for Solving the Problem] In the drawing approach by the texture mapping which deforms 
the description of this invention for attaining the above-mentioned purpose for a source image 
free, and draws The scan which carries out the level scan of every 1 dot of the source image 
fields, and is mapped to a drawing image field as a scan method of texture mapping (it is 
hereafter called a source level scan), Or it is in choosing dynamically the scan (it being hereafter 
called a drawing level scan) which carries out the level scan of every 1 dot of said drawing image 
field, and is mapped to said source image field according to a predetermined criterion. 
[0006] Said criterion chooses said drawing level scan, when the oblateness which shows extent 
of deformation [ the class of drawing graphic form ] of the exterior (or interior) of a specific 
window and a drawing graphic form of below n square shape and a drawing graphic form is size 
and satisfies these one from a **** value, and when not satisfying these all, it chooses said 
source level scan. 

[0007] CPU which directs the image which should draw as equipment adapting such a drawing 
approach, It has the drawing processor which carries out texture mapping of the image memory 
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which has a source image field and a drawing image field, respectively, and the data of said 
source image field to said drawing image field. Said drawing processor is realized as graphics 
equipment characterized by having a scan method selection means to determine one of two or 
more of the scan methods of said texture mapping according to assignment in the mode from 
said CPU. 

[0008] In the case of this automatic mode, according to said criteria, the scan method for every 
polygon is dynamically determined at assignment in said mode including the fixed mode of an 
application unit, the fixed mode of a polygon unit, and the automatic mode determined by said 
drawing processor side. 

[0009] Other descriptions of this invention for attaining the above-mentioned purpose are in the 
drawing approach by the texture mapping which transforms a source image free and draws to 
thin out and specify the number of scan lines of the source image field of said source level scan. 

[0010] Said number of scan lines thinned out and specified makes the minimum value the number 
of scan lines equivalent to the graphic form height of said drawing image field. 
[0011] CPU which directs the image which should draw as other equipments adapting such a 
drawing approach, It has the drawing processor which carries out texture mapping of the image 
memory which has a source image field and a drawing image field, respectively, and the data of 
said source image field to said drawing image field. It realizes as a graphic device characterized 
by having the field which thins out and directs the number of scan lines of the source image field 
in said source level scan into the command of said CPU or said drawing processor. 
[0012] 

[Function] Since according to this invention a high definition source level scan or a high-speed 
drawing level scan is chosen and theque char mapping is performed according to assignment by 
the command, the property of a drawing graphic form, etc., both the processability and image 
quality of drawing can be improved. 

[0013] Since the optimal scan method which judged the classification of a drawing graphic form, 
relation with a specific window or extent of deformation, etc. for every polygon, and was 
especially seen from image quality and both sides of processability can be determined 
dynamically, the high graphics equipment of grade can be offered. 

[0014] Moreover, since the number of source drawing Rhine of said source level scan can be 
thinned out and specified, processability can be improved maintaining image quality and it also 
becomes possible to complete drawing processing in the predetermined time which can follow in 
the real time's footsteps etc. 
[0015] 

[Example] Hereafter, one example of this invention is explained with reference to drawing. 
[0016] Drawing 1 is the block block diagram of the high-speed graphics equipment 30 of one 
example of this invention. Based on directions of the input pad 20, high— speed graphics 
equipment 30 performs an application program by CPU11, and directs the image which should 
draw to a graphics processor 10. The drawing processor 10 compounds a desired image using 
the drawing memory 15 and display memory 16, and displays it on a monitor 21 via a display 107. 
[0017] Hereafter, actuation of this equipment is explained. CPU11 creates the command and 
source data which should be processed using program memory 12, and transmits them to a 
graphics processor 10. A graphics processor 10 memorizes a command and source data in the 
command memory 13 and the source memory 14 temporarily. What was generated for itself 
[ graphics processor 10 ] is included in this command. 

[0018] Then, CPU11 publishes an activation initiation command. With an activation initiation 
command, the command analysis section 101 in a graphics processor 10 takes out a command 
from the command memory 13, transmits a required parameter to the scan method selection 
section 102, and starts it. 

[0019] The scan method selection section 102 determines a scan method according to the 
command and parameter from the command analysis section 101. And the coordinate and 
drawing coordinate in which source data are stored are calculated, and the source address 
generating section 103 is started. Similarly the coordinate and drawing coordinate which store a 
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drawing result are calculated, and the drawing address generation section 104 is started. 
[0020] In the source address generating section 103 and the drawing address generation section 
104, by the scan technique of the texture mapping specified from the scan method selection 
section 102, the coordinate and drawing coordinate in which source data are stored are 
calculated, and the source memory 14 and the drawing memory 15 are accessed. That is, when 
the specified scan method is a source level scan, the level scan of every 1 dot of the source 
image fields is carried out, and it maps to a drawing image field. Moreover, in a drawing level 
scan, the level scan of every 1 dot of the drawing image fields is carried out, and it maps them 
from a source image field. 

[0021] Processing processing is carried out in the drawing section 105, and the source data read 
from the source memory 14 are written in the drawing memory 15. The drawing memory 15 and 
display memory 16 are making the shift buffer which changes with a switch 108, and the image 
written in with the front frame is stored in display memory 16. Display memory 16 is accessed in 
the address generated in the display address generation section 106, and read-out data are 
outputted and displayed oh a monitor 21 via a display 107. 

[0022] Drawing 2 is the conceptual diagram of the scan method of texture mapping. The source 
level scan which this drawing (a) and (b) carry out the level scan of every 1 dot of the data of a 
source image field, and is mapped to a drawing image field is shown, (a) shows the scan 
processing by the side of the source, and (b) shows the scan processing by the side of drawing. 
Like illustration, in this mode, the Y coordinate by the side of the source is fixed, and it advances 
1 dot of X coordinate by the side of the source at a time, and this calculates whether it is 
mapped by which location by the side of drawing, and draws. 

[0023] by the drawing approach with a source level scan, in order to stick the square of the 
source on the longitudinal direction according to the location of the side where it cuts in the 
shape of [ fine ] a strip of paper, and a drawing side corresponds, a perpendicular segment bends 
and reappears like drawing 2 (b) — having — false — a three-dimensional expression is attained 
and there is a merit which can generate a natural image for appearance. However, if the time 
amount for scanning all subject-copy images irrespective of the configuration of a drawing image 
and size is required and especially the drawing image is carrying out flat, overwrite will occur 
frequently, and there is a fault of needing great drawing time amount. 

[0024] The drawing level scan which drawing 2 (c) and (d) carry out the level scan of every 1 dot 
of the drawing image fields, and is mapped from a source image field is shown, (c) shows the 
scan processing by the side of the source, and (d) shows the scan processing by the side of 
drawing. Like illustration, in this mode, the Y coordinate by the side of drawing is fixed, and it 
advances 1 dot of X coordinate by the side of drawing at a time, and calculates from which 
location by the side of the source this is mapped, and source data are accessed. 
[0025] By the drawing approach with a drawing level scan, in order to count backward from the 
part drawn, unnecessary overwrite does not occur at all but there is a merit to which high-speed 
drawing is attained. For example, a drawing surface is not a flat-surface configuration, the 
inverse operation time amount of a source image becomes however, less practical [ increase 
and ] in the case of the texture mapping to a distorted curved surface etc. Moreover, in three- 
dimension drawing, if a polygon becomes more than a square, an unnatural distortion will occur in 
the image after texture mapping. Although two or more mapping locations of the source at the 
time of an inverse operation exist, since the adoption Ruhr is not applied systematically, this is 
produced. 

[0026] This invention specifies two or more scan methods of texture mapping by the command, 
or makes automatic selection of the optimal scan method from the property of a drawing graphic 
form etc., realizes the good graphics equipment of image quality at high speed, and explains the 
detail below. 

[0027] Drawing 3 shows the decision processing flow of the scan method by the scan method 
selection section. It divides roughly into the decision method of a scan method, and there is the 
mode of 3 of application unit assignment, command assignment, and polygon unit assignment. 
First, the assignment mode by the command of CPU11 is distinguished (1101), and decision 
processing of a scan method according to the mode is performed. 
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[0028] Application unit assignment is the most macroscopic specification method, and is in fixed 
mode. For example, the scan method of texture mapping is beforehand memorized per application 
to ROM of the cartridge of a game etc. A drawing level scan is described to a thing [ the thing 
which needs a natural image expression ] a source level scan and high-speed drawing as fixed 
scanning mode assignment information, respectively, and a scan method is determined as it with 
reference to this information (1102). Fixed scanning mode assignment information is described 
like the after-mentioned by the scan field in a command. 

[0029] Command assignment is automatic mode which determines the scan method of texture 
mapping dynamically according to criteria, such as oblateness which shows the number n of 
angles of the graphic form in which the class of drawing graphic form is shown, a drawing 
coordinate location and the inside-and-outside relation of a specific window, and the 
configuration of a drawing graphic form. The number n of angles of the graphic form in this 
example makes the criterion the triangle which an unnatural distortion does not generate after 
texture mapping. 

[0030] The decision algorithm of the scan method by command assignment The class of drawing 
graphic form judges in a triangle (1104), and a drawing graphic form judges in the outside of a 
predetermined window (1105). If all are no (NO), will calculate oblateness (1106), and it judges 
whether oblateness is larger than a value (1 107). [f smaller than a value, a source 

level scan will be chosen (1108), and if either is filled with the above-mentioned judgment (YES), 
a drawing level scan will be chosen (1109). Here, although three criteria were arranged in order 
simply, various deformation, such as modification of sequence, combination of a criterion, 
installation of a performance index, and an addition of other conditions, is easily realizable. 
[0031] Polygon unit assignment is in fixed mode in which a scan method is specified for every 
polygon. With reference to the scan method specified like the after-mentioned, it is decided that 
it will be the scan field in a command (1103). 

[0032] Thus, the assignment technique from CPU11 is distinguished, and by processing 
according to either application unit assignment, command assignment or polygon unit assignment, 
a scan method is determined and it directs to the source address generating section 103 and the 
drawing address generation section 104 (1110). 

[0033] Drawing 4 (a) shows an example of the command list of a graphics processor 10. A 
command list is set up for every polygon and stored in the command memory 13. An operation 
code shows the class of command. The parameter has prescribed the conditions which 
accompany a command. The scanning mode appointed field is the field which chooses the scan 
method of texture mapping. In source address information, the starting address of source data, 
size, and drawing address information specify a drawing starting address and a configuration. The 
number of Rhine which draws from this address information is computable. The attribute has 
described the reference data of the image-processing data used by the pixel operation part 105. 
[0034] Drawing 4 (b) shows the detail of the command field of scanning mode assignment 
information. This command is CPU11 in fixed mode, and is created by CPU11 and the graphics 
processor 10 with automatic mode. 

[0035] 2 bits of command analysis section high orders express a scanning mode assignment bit 
(SD), and they specify the processing technique for determining the scan mode of texture 
mapping. The technique of SD=00 is in fixed mode and there is no modification in scan mode. 
The technique of SD=01 is automatic mode, according to each rice bull bit of a graphic form kind 
judging (S), a window judging (W), and an oblateness judging (H), a scan method is determined 
automatically, and dynamic modification of a scan method is attained by this. It is in a source 
level scan by SD=10, its drawing level scan is in a command list by SD=11, and the individual 
assignment mode of a polygon unit is specified. 

[0036] A graphic form kind judging rice bull bit (S) is a bit which permits considering the 
registered graphic form kind as a drawing level scan. A window judging rice bull bit (W) is a bit 
which permits considering the graphic form drawn outside the registered window as a drawing 
level scan. An oblateness judging rice bull bit (H) calculates the oblateness or its amount of 
evaluations of the graphic form drawn, and when larger than the registered threshold, it is the bit 
which permits drawing with a drawing level scan. 
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[0037] The conceptual diagram of automatic setting of the scan method by window judging is 
shown in drawing 5 . The specific window 1201 is set as Screen 1200. Graphic forms 1202 other 
than a window and 1206-1209 consist of stationary simple graphic forms. The graphic form 
1203-1205 in a window assumes the screen of the cockpit of a spacecraft, at high speed, moves, 
and deforms, the complicated configuration is carried out, and drawing has taken much time 
amount. Therefore, the whole processing is accelerable if the graphic form in a window is drawn 
at a high speed. At this example, the graphic form in a window is drawn with a high-speed 
drawing level scan by setting a window judging rice bull bit (W) to 1. 

[0038] The conceptual diagram for asking drawing 6 for the oblateness of a graphic form is 
shown. By the conceptual diagram which normalized the top-most vertices B of a square ABCD 
as a zero, the X coordinate of Ya and top-most vertices C defines it as Xc, and Y coordinate 
defines Xa and Y coordinate for the X coordinate of top-most vertices A as Yc. This drawing (a) 
shows the case of Ya>=Yc and this drawing (b) shows the case of Ya<Yc. 
[0039] It is the index which quantifies the deformation of a drawing image compared with 
oblateness in a source image. The inclination of the side on either side of overwrite occurring 
frequently is the case that near and graphic form height are horizontally low, to a base. For this 
reason, maximum (AI of drawing 6 ) of graphic form height can be made into the amount of 
evaluations. 

[0040] The oblateness of a graphic form can be distinguished by comparing the height of a 
source graphic form with the height of a drawing graphic form. Distance AE can be resembled if 
height AI of a drawing graphic form has small angle CBF in the case of drawing 6 (a). Distance 
AE is the distance AG-distance EG, and distance AG can be calculated with Ya and it can 
calculate distance EG with Xa*Yc/Xc. A triangle BGE and a triangle BFC are analogs and this is 
because EG:CF=BG:BF is materialized. In this case, the value of calculated AE includes the error 
compared with the value of true AI. However, AI does not exceed AE. 
[0041] Similarly, since AI can be approximated with AK in the case of drawing 6 (b), it is 
calculable with AK=Xc*Ya/Yc~Xa from AK=JB and JB=JG-BG. A triangle JGA and a triangle 
BFC are analogs and this is because JG:BF=AG:CF is materialized. Although AK calculated also 
in this case includes the error compared with true AI, AI does not exceed AK. 
[0042] Although the amount of evaluations of oblateness was made into graphic form height in 
the above-mentioned example, it is good also by the include angle (the angle ABC of drawing 6 ) 
which height, the ratio of a base and a base, and the side side make. In addition, graphic form 
height is applicable also to the decision of the number of drawing Rhine mentioned later. 
[0043] According to this example, a high-definition source level scan and a high-speed drawing 
level scan can be automatically chosen as a scan method of texture mapping according to the 
assignment from CPU, a predetermined polygon property, etc. 

[0044] Moreover, since a scan method can be dynamically changed according to the oblateness 
calculated from inside-and-outside relation or a polygon configuration with graphic form 
classification and a specific window, it can improve in both processability and image quality. In 
addition, selection by the drawing processing time demanded is also possible as one of the 
criteria. 

[0045] Next, the technique of accelerating a source level scan is explained with reference to 
drawing 4 (b) as other examples of this invention. 

[0046] By the source level scanning method, in order to scan and draw only the height of the 
source, if the drawing image is carrying out flat, much overwrite will occur. For this reason, the 
height of the graphic form which draws is calculated, the number of Rhine required for drawing is 
acquired, and if the scan of the source is thinned out and it draws so that this number of Rhine 
may be suited, only that part can accelerate processing. 

[0047] The skip mode (KM) of the scanning mode appointed field is assignment from CPU1 1 or a 
graphics processor 10, and changes the number of scan lines of a source level scan. The Rhine 
skip is performed by the pattern which specified only the number of Rhine which specified by ** 
Rhine drawing KM=00 and was specified with the number LN (8 bits) of scan lines by KM=01 by 
the scan **** pattern PT (8 bits) by drawing and KM=10. 

[0048] At the time of KM=01 t when drawing Rhine of LN book, it is necessary to average and thin 
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out. For this reason, L=L+M repeats and determines scan line L on the basis of the number LN 
of drawing Rhine (M=LN). When it comes to L> (the total number AN of Rhine of the source), the 
decision of the scan line by above-mentioned L=L+M is repeated, using the fraction (overspeed) 
as new M (= L-AN). 

[0049] At the time of KM=10, although infanticide is directed by the pattern of PT, it scans from 
the high order bit of PT, it moves to next Rhine without drawing, if an applicable bit is 1, and if an 
applicable bit is 0, it will draw. If it comes to the least significant bit, it will return and repeat to 
the most significant bit of PT again. For example, PT pattern of 50% infanticide is the case 
(10101010) where the field is 8 bits. 

[0050] In the above-mentioned example, although the number LN of drawing Rhine is set up with 
the command from CPU, the bit of oblateness is prepared in the scanning mode appointed field, 
and it is also easily realizable to set the number of scan lines automatically based on the graphic 
form height which is the amount of evaluations of oblateness. For example, the number of Rhine 
equivalent to the height of a drawing graphic form (the number of dots) is set up as the minimum 
value of the number of scan lines of a source graphic form. 

[0051] The technique of improvement in the speed the source level scan by this example is 
conventionally [ which does not have the scan method selection section 102 in a graphics 
processor 10 ] applicable also to the graphics equipment of a type as it is. In this case, the skip 
mode (KM) of the scanning mode appointed field is specified from CPU. 

[0052] Rhine which according to the source level scan of this example should limit the number of 
Rhine of drawing or should draw — a number of — it is — a pattern setup of Rhine which does 
not draw is carried out, it is made to decide, before processing the number of processing Rhine 
to operate on a curtailed schedule, and drawing is accelerable, maintaining image quality. 
[0053] Next, drawing 7 - drawing 9 explain the example of 1 application of the hardware 
configuration which realizes the graphics equipment of this invention. 

[0054] Drawing 7 shows the hardware configuration of the scan method setting section 102. The 
address MA from the command analysis section 101 is decoded by the address decoder 121, and 
Data MD are written in Rn from a register Ra 1. If a control signal Trig is inputted, a sequencer 
122 will operate and the flow of drawing 3 will be performed using Rn from ALUa, ALUb, and a 
register Ra 1. The source address and the drawing address which were generated here are sent 
to the source address generating section 103 and the drawing address generation section 104 
through Buses MLA and MLB. 

[0055] Drawing 8 shows the block diagram of the source address generating section 103 and the 
drawing address generation section 104. DDA of writing and address generation is started for the 
address parameter created in the scan method setting section 102 to the register chosen by the 
address MA from the command analysis section 101. A source and drawing side also serves as 
the same configuration. 

[0056] Drawing 9 shows the block diagram of the drawing section 105. Timing adjustment is 
carried out by latches 1054 and 1055, and the source data read in the address of the source 
address generating section 103 are inputted into the synthetic vessel 1056. Via latch 1051, it 
connects with a computing element 1052 and a register 1053, and interpolation processing of the 
superposition data DD generated in the scan method setting section 102 is carried out It 
connects with the input of one of the two of the synthetic vessel 1056, and this data by which 
interpolation processing was carried out is compounded with source data, and writes in the 
drawing memory 15 via latch 1057. 
[0057] 

[Effect of the Invention] Since according to this invention a high definition source level scan or a 
high-speed drawing level scan is chosen and theque char mapping is performed according to 
assignment by the command, the property of a drawing graphic form, etc., user-friendliness can 
improve both the processability and image quality of drawing well. 

[0058] Since the optimal scan method which judged the property of a drawing graphic form etc. 
for every polygon, and was seen from image quality and both sides of processability can be 
determined dynamically according to this invention, the high graphics equipment of grade can be 
offered. 
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[0059] According to this invention, since the number of source drawing Rhine of a source level 
scan can be thinned out and specified, the processability of a high definition source level scan 
can be improved. Moreover, it also becomes possible to complete drawing processing in 
predetermined time (for example, the real time or a processing termination predetermined time). 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 



[Industrial Application] This invention is used by the amusement device, the pictorial 
communication terminal, a printer, etc., and relates to the texture mapping drawing approach 
especially about the graphic device which processes and edits image data and outputs it. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eiie 



2004/11/19 



1/1 s<— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PRIOR ART 



[Description of the Prior Art] In recent years, with graphics equipment, processing which carries 
out deformation drawing of the source image of the rectangle called texture mapping free is 
realized, and 3D-Graphics which is full of presence is realized. Drawing of this texture mapping 
was using the mode (it is hereafter called a drawing level scan) which carries out the level scan 
of every 1 dot of the drawing image fields, and is mapped from a source image field fixed as a 
means generate the texture address, like a JP,6-28485,A publication like the mode (it is 
hereafter called a source level scan) which carries out the level scan of every 1 dot of the 
source image fields, and is mapped to a drawing image field, or a JP,1-32393,A publication. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since according to this invention a high definition source level scan or a 
high-speed drawing level scan is chosen and theque char mapping is performed according to 
assignment by the command, the property of a drawing graphic form, etc., user-friendliness can 
improve both the processability and image quality of drawing well. 

[0058] Since the optimal scan method which judged the property of a drawing graphic form etc. 
for every polygon, and was seen from image quality and both sides of processability can be 
determined dynamically according to this invention, the high graphics equipment of grade can be 
offered. 

[0059] According to this invention, since the number of source drawing Rhine of a source level 
scan can be thinned out and specified, the processability of a high definition source level scan 
can be improved. Moreover, it also becomes possible to complete drawing processing in 
predetermined time (for example, the real time or a processing termination predetermined time). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, there was a 
problem that the advantages and disadvantages of each texture-mapping scan method could not 
be used effectively. That is, although the natural three-dimension image was generable with the 
source level scan, when drawing the image which carried out flat, in order to prevent the 
omission of a drawing image, much overwrite occurred, and there was a problem that writing 
speed fell extremely. On the other hand, with the drawing level scan, although it did not generate, 
when the above overwrite drew a square, the image became superficial and they had the problem 
that discontinuity was conspicuous. 

[0004] The purpose of this invention is to offer the high graphics equipment of the grade which 
applied the high definition drawing approach and its technique at the high speed by texture 
mapping. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] In the drawing approach by the texture mapping which deforms 
the description of this invention for attaining the above-mentioned purpose for a source image 
free, and draws The scan which carries out the level scan of every 1 dot of the source image 
fields, and is mapped to a drawing image field as a scan method of texture mapping (it is 
hereafter called a source level scan), Or it is in choosing dynamically the scan (it being hereafter 
called a drawing level scan) which carries out the level scan of every 1 dot of said drawing image 
field, and is mapped to said source image field according to a predetermined criterion. 
[0006] Said criterion chooses said drawing level scan, when the oblateness which shows extent 
of deformation [ the class of drawing graphic form ] of the exterior (or interior) of a specific 
window and a drawing graphic form of below n square shape and a drawing graphic form is size 
and satisfies these one from a **** value, and when not satisfying these all, it chooses said 
source level scan. 

[0007] CPU which directs the image which should draw as equipment adapting such a drawing 
approach, It has the drawing processor which carries out texture mapping of the image memory 
which has a source image field and a drawing image field, respectively, and the data of said 
source image field to said drawing image field. Said drawing processor is realized as graphics 
equipment characterized by having a scan method selection means to determine one of two or 
more of the scan methods of said texture mapping according to assignment in the mode from 
said CPU. 

[0008] In the case of this automatic mode, according to said criteria, the scan method for every 
polygon is dynamically determined at assignment in said mode including the fixed mode of an 
application unit, the fixed mode of a polygon unit, and the automatic mode determined by said 
drawing processor side. 

[0009] Other descriptions of this invention for attaining the above-mentioned purpose are in the 
drawing approach by the texture mapping which transforms a source image free and draws to 
thin out and specify the number of scan lines of the source image field of said source level scan. 

[0010] Said number of scan lines thinned out and specified makes the minimum value the number 
of scan lines equivalent to the graphic form height of said drawing image field. 
[0011] CPU which directs the image which should draw as other equipments adapting such a 
drawing approach, It has the drawing processor which carries out texture mapping of the image 
memory which has a source image field and a drawing image field, respectively, and the data of 
said source image field to said drawing image field. It realizes as a graphic device characterized 
by having the field which thins out and directs the number of scan lines of the source image field 
in said source level scan into the command of said CPU or said drawing processor. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

OPERATION 



[Function] Since according to this invention a high definition source level scan or a high-speed 
drawing level scan is chosen and theque char mapping is performed according to assignment by 
the command, the property of a drawing graphic form, etc., both the processability and image 
quality of drawing can be improved. 

[0013] Since the optimal scan method which judged the classification of a drawing graphic form, 
relation with a specific window or extent of deformation, etc. for every polygon, and was 
especially seen from image quality and both sides of processability can be determined 
dynamically, the high graphics equipment of grade can be offered. 

[0014] Moreover, since the number of source drawing Rhine of said source level scan can be 
thinned out and specified, processability can be improved maintaining image quality and it also 
becomes possible to complete drawing processing in the predetermined time which can follow in 
the real time's footsteps etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EXAMPLE 

[Example] Hereafter, one example of this invention is explained with reference to drawing. 
[0016] Drawing 1 is the block block diagram of the high-speed graphics equipment 30 of one 
example of this invention. Based on directions of the input pad 20, high-speed graphics 
equipment 30 performs an application program by CPU11, and directs the image which should 
draw to a graphics processor 10. The drawing processor 10 compounds a desired image using 
the drawing memory 15 and display memory 16, and displays it on a monitor 21 via a display 107. 
[0017] Hereafter, actuation of this equipment is explained. CPU11 creates the command and 
source data which should be processed using program memory 12, and transmits them to a 
graphics processor 10. A graphics processor 10 memorizes a command and source data in the 
command memory 13 and the source memory 14 temporarily. What was generated for itself 
[ graphics processor 10 ] is included in this command. 

[0018] Then, CPU11 publishes an activation initiation command. With an activation initiation 
command, the command analysis section 101 in a graphics processor 10 takes out a command 
from the command memory 13, transmits a required parameter to the scan method selection 
section 102, and starts it. 

[0019] The scan method selection section 102 determines a scan method according to the 
command and parameter from the command analysis section 101. And the coordinate and 
drawing coordinate in which source data are stored are calculated, and the source address 
generating section 103 is started. Similarly the coordinate and drawing coordinate which store a 
drawing result are calculated, and the drawing address generation section 104 is started. 
[0020] In the source address generating section 103 and the drawing address generation section 
104, by the scan technique of the texture mapping specified from the scan method selection 
section 102, the coordinate and drawing coordinate in which source data are stored are 
calculated, and the source memory 14 and the drawing memory 15 are accessed. That is, when 
the specified scan method is a source level scan, the level scan of every 1 dot of the source 
image fields is carried out, and it maps to a drawing image field. Moreover, in a drawing level 
scan, the level scan of every 1 dot of the drawing image fields is carried out, and it maps them 
from a source image field. 

[0021] Processing processing is carried out in the drawing section 105, and the source data read 
from the source memory 14 are written in the drawing memory 15. The drawing memory 15 and 
display memory 16 are making the shift buffer which changes with a switch 108, and the image 
written in with the front frame is stored in display memory 16. Display memory 16 is accessed in 
the address generated in the display address generation section 106, and read-out data are 
outputted and displayed on a monitor 21 via a display 107. 

[0022] Drawing 2 is the conceptual diagram of the scan method of texture mapping. The source 
level scan which this drawing (a) and (b) carry out the level scan of every 1 dot of the data of a 
source image field, and is mapped to a drawing image field is shown, (a) shows the scan 
processing by the side of the source, and (b) shows the scan processing by the side of drawing. 
Like illustration, in this mode, the Y coordinate by the side of the source is fixed, and it advances 
1 dot of X coordinate by the side of the source at a time, and this calculates whether it is 
mapped by which location by the side of drawing, and draws. 
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[0023] by the drawing approach with a source level scan T in order to stick the square of the 
source on the longitudinal direction according to the location of the side where it cuts in the 
shape of [ fine ] a strip of paper, and a drawing side corresponds, a perpendicular segment bends 
and reappears like drawing 2 (b) — having — false — a three-dimensional expression is attained 
and there is a merit which can generate a natural image for appearance. However, if the time 
amount for scanning all subject-copy images irrespective of the configuration of a drawing image 
and size is required and especially the drawing image is carrying out flat, overwrite will occur 
frequently, and there is a fault of needing great drawing time amount. 

[0024] The drawing level scan which drawing 2 (c) and (d) carry out the level scan of every 1 dot 
of the drawing image fields, and is mapped from a source image field is shown, (c) shows the 
scan processing by the side of the source, and (d) shows the scan processing by the side of 
drawing. Like illustration, in this mode, the Y coordinate by the side of drawing is fixed, and it 
advances 1 dot of X coordinate by the side of drawing at a time, and calculates from which 
location by the side of the source this is mapped, and source data are accessed. 
[0025] By the drawing approach with a drawing level scan, in order to count backward from the 
part drawn, unnecessary overwrite does not occur at all but there is a merit to which high-speed 
drawing is attained. For example, a drawing surface is not a flat-surface configuration, the 
inverse operation time amount of a source image becomes however, less practical [ increase 
and ] in the case of the texture mapping to a distorted curved surface etc. Moreover, in three- 
dimension drawing, if a polygon becomes more than a square, an unnatural distortion will occur in 
the image after texture mapping. Although two or more mapping locations of the source at the 
time of an inverse operation exist, since the adoption Ruhr is not applied systematically, this is 
produced. 

[0026] This invention specifies two or more scan methods of texture mapping by the command, 
or makes automatic selection of the optimal scan method from the property of a drawing graphic 
form etc., realizes the good graphics equipment of image quality at high speed, and explains the 
detail below. 

[0027] Drawing 3 shows the decision processing flow of the scan method by the scan method 
selection section. It divides roughly into the decision method of a scan method, and there is the 
mode of 3 of application unit assignment, command assignment, and polygon unit assignment. 
First, the assignment mode by the command of CPU11 is distinguished (1101), and decision 
processing of a scan method according to the mode is performed. 

[0028] Application unit assignment is the most macroscopic specification method, and is in fixed 
mode. For example, the scan method of texture mapping is beforehand memorized per application 
to ROM of the cartridge of a game etc. A drawing level scan is described to a thing [ the thing 
which needs a natural image expression ] a source level scan and high-speed drawing as fixed 
scanning mode assignment information, respectively, and a scan method is determined as it with 
reference to this information (1102). Fixed scanning mode assignment information is described 
like the after-mentioned by the scan field in a command. 

[0029] Command assignment is automatic mode which determines the scan method of texture 
mapping dynamically according to criteria, such as oblateness which shows the number n of 
angles of the graphic form in which the class of drawing graphic form is shown, a drawing 
coordinate location and the inside-and-outside relation of a specific window, and the 
configuration of a drawing graphic form. The number n of angles of the graphic form in this 
example makes the criterion the triangle which an unnatural distortion does not generate after 
texture mapping. 

[0030] The decision algorithm of the scan method by command assignment The class of drawing 
graphic form judges in a triangle (1104), and a drawing graphic form judges in the outside of a 
predetermined window (1105). If all are no (NO), will calculate oblateness (1106), and it judges 
whether oblateness is larger than a **** value (1107). If smaller than a **** value, a source 
level scan will be chosen (1108), and if either is filled with the above-mentioned judgment (YES), 
a drawing level scan will be chosen (1109). Here, although three criteria were arranged in order 
simply, various deformation, such as modification of sequence, combination of a criterion, 
installation of a performance index, and an addition of other conditions, is easily realizable. 
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[0031] Polygon unit assignment is in fixed mode in which a scan method is specified for every 
polygon. With reference to the scan method specified like the after-mentioned, it is decided that 
it will be the scan field in a command (1103). 

[0032] Thus, the assignment technique from CPU11 is distinguished, and by processing 
according to either application unit assignment, command assignment or polygon unit assignment, 
a scan method is determined and it directs to the source address generating section 103 and the 
drawing address generation section 104 (1110). 

[0033] Drawing 4 (a) shows an example of the command list of a graphics processor 10. A 
command list is set up for every polygon and stored in the command memory 13. An operation 
code shows the class of command. The parameter has prescribed the conditions which 
accompany a command. The scanning mode appointed field is the field which chooses the scan 
method of texture mapping. In source address information, the starting address of source data, 
size, and drawing address information specify a drawing starting address and a configuration. The 
number of Rhine which draws from this address information is computable. The attribute has 
described the reference data of the image-processing data used by the pixel operation part 105. 
[0034] Drawing 4 (b) shows the detail of the command field of scanning mode assignment 
information. This command is CPU11 in fixed mode, and is created by CPU11 and the graphics 
processor 10 with automatic mode. 

[0035] 2 bits of command analysis section high orders express a scanning mode assignment bit 
(SD), and they specify the processing technique for determining the scan mode of texture 
mapping. The technique of SD=00 is in fixed mode and there is no modification in scan mode. 
The technique of SD=01 is automatic mode, according to each rice bull bit of a graphic form kind 
judging (S), a window judging (W), and an oblateness judging (H), a scan method is determined 
automatically, and dynamic modification of a scan method is attained by this. It is in a source 
level scan by SD=10, its drawing level scan is in a command list by SD=11, and the individual 
assignment mode of a polygon unit is specified. 

[0036] A graphic form kind judging rice bull bit (S) is a bit which permits considering the 
registered graphic form kind as a drawing level scan. A window judging rice bull bit (W) is a bit 
which permits considering the graphic form drawn outside the registered window as a drawing 
level scan. An oblateness judging rice bull bit (H) calculates the oblateness or its amount of 
evaluations of the graphic form drawn, and when larger than the registered threshold, it is the bit 
which permits drawing with a drawing level scan. 

[0037] The conceptual diagram of automatic setting of the scan method by window judging is 
shown in drawing 5 . The specific window 1201 is set as Screen 1200. Graphic forms 1202 other 
than a window and 1206-1209 consist of stationary simple graphic forms. The graphic form 
1203-1205 in a window assumes the screen of the cockpit of a spacecraft, at high speed, moves, 
and deforms, the complicated configuration is carried out, and drawing has taken much time 
amount. Therefore, the whole processing is accelerable if the graphic form in a window is drawn 
at a high speed. At this example, the graphic form in a window is drawn with a high-speed 
drawing level scan by setting a window judging rice bull bit (W) to 1. 

[0038] The conceptual diagram for asking drawing 6 for the oblateness of a graphic form is 
shown. By the conceptual diagram which normalized the top-most vertices B of a square ABCD 
as a zero, the X coordinate of Ya and top-most vertices C defines it as Xc, and Y coordinate 
defines Xa and Y coordinate for the X coordinate of top-most vertices A as Yc. This drawing (a) 
shows the case of Ya>=Yc and this drawing (b) shows the case of Ya<Yc. 
[0039] It is the index which quantifies the deformation of a drawing image compared with 
oblateness in a source image. The inclination of the side on either side of overwrite occurring 
frequently is the case that near and graphic form height are horizontally low, to a base. For this 
reason, maximum (AI of drawing 6 ) of graphic form height can be made into the amount of 
evaluations. 

[0040] The oblateness of a graphic form can be distinguished by comparing the height of a 
source graphic form with the height of a drawing graphic form. Distance AE can be resembled if 
height AI of a drawing graphic form has small angle CBF in the case of drawing 6 (a). Distance 
AE is the distance AG-distance EG, and distance AG can be calculated with Ya and it can 
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calculate distance EG with Xa*Yc/Xc. A triangle BGE and a triangle BFC are analogs and this is 
because EGiCF^BG^F is materialized. In this case, the value of calculated AE includes the error 
compared with the value of true AI. However, At does not exceed AE. 
[0041] Similarly, since AI can be approximated with AK in the case of drawing 6 (b), it is 
calculable with AK=Xc*Ya/Yc-Xa from AK=JB and JB=JG-BG. A triangle JGA and a triangle 
BFC are analogs and this is because JG^F^AGiCF is materialized. Although AK calculated also 
in this case includes the error compared with true AI, AI does not exceed AK. 
[0042] Although the amount of evaluations of oblateness was made into graphic form height in 
the above-mentioned example, it is good also by the include angle (the angle ABC of drawing 6 ) 
which height, the ratio of a base and a base, and the side side make. In addition, graphic form 
height is applicable also to the decision of the number of drawing Rhine mentioned later. 
[0043] According to this example, a high-definition source level scan and a high-speed drawing 
level scan can be automatically chosen as a scan method of texture mapping according to the 
assignment from CPU, a predetermined polygon property, etc. 

[0044] Moreover, since a scan method can be dynamically changed according to the oblateness 
calculated from inside-and-outside relation or a polygon configuration with graphic form 
classification and a specific window, it can improve in both processability and image quality. In 
addition, selection by the drawing processing time demanded is also possible as one of the 
criteria. 

[0045] Next, the technique of accelerating a source level scan is explained with reference to 
drawing 4 (b) as other examples of this invention. 

[0046] By the source level scanning method, in order to scan and draw only the height of the 
source, if the drawing image is carrying out flat, much overwrite will occur. For this reason, the 
height of the graphic form which draws is calculated, the number of Rhine required for drawing is 
acquired, and if the scan of the source is thinned out and it draws so that this number of Rhine 
may be suited, only that part can accelerate processing. 

[0047] The skip mode (KM) of the scanning mode appointed field is assignment from CPU1 1 or a 
graphics processor 10, and changes the number of scan lines of a source level scan. The Rhine 
skip is performed by the pattern which specified only the number of Rhine which specified by #* 
Rhine drawing KM=00 and was specified with the number LN (8 bits) of scan lines by KM=01 by 
the scan **** pattern PT (8 bits) by drawing and KM=10. 

[0048] At the time of KM=01, when drawing Rhine of LN book, it is necessary to average and thin 
out. For this reason, L=L+M repeats and determines scan line L on the basis of the number LN 
of drawing Rhine (M=LN). When it comes to L> (the total number AN of Rhine of the source), the 
decision of the scan line by above-mentioned L=L+M is repeated, using the fraction (overspeed) 
as new M (= L-AN). 

[0049] At the time of KM=10, although infanticide is directed by the pattern of PT, it scans from 
the high order bit of PT, it moves to next Rhine without drawing, if an applicable bit is 1, and if an 
applicable bit is 0, it will draw. If it comes to the least significant bit, it will return and repeat to 
the most significant bit of PT again. For example, PT pattern of 50% infanticide is the case 
(10101010) where the field is 8 bits. 

[0050] In the above-mentioned example, although the number LN of drawing Rhine is set up with 
the command from CPU, the bit of oblateness is prepared in the scanning mode appointed field, 
and it is also easily realizable to set the number of scan lines automatically based on the graphic 
form height which is the amount of evaluations of oblateness. For example, the number of Rhine 
equivalent to the height of a drawing graphic form (the number of dots) is set up as the minimum 
value of the number of scan lines of a source graphic form. 

[0051] The technique of improvement in the speed the source level scan by this example is 
conventionally [ which does not have the scan method selection section 102 in a graphics 
processor 10 ] applicable also to the graphics equipment of a type as it is. In this case, the skip 
mode (KM) of the scanning mode appointed field is specified from CPU. 

[0052] Rhine which according to the source level scan of this example should limit the number of 
Rhine of drawing or should draw — a number of — it is — a pattern setup of Rhine which does 
not draw is carried out, it is made to decide, before processing the number of processing Rhine 
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to operate oh a curtailed schedule, and drawing is accelerable, maintaining image quality. 
[0053] Next t drawing 7 - drawing 9 explain the example of 1 application of the hardware 
configuration which realizes the graphics equipment of this invention. 

[0054] Drawing 7 shows the hardware configuration of the scan method setting section 102. The 
address MA from the command analysis section 101 is decoded by the address decoder 121, and 
Data MD are written in Rn from a register Ra 1. If a control signal Trig is inputted, a sequencer 
122 will operate and the flow of drawing 3 will be performed using Rn from ALUa, ALUb, and a 
register Ra 1. The source address and the drawing address which were generated here are sent 
to the source address generating section 103 and the drawing address generation section 104 
through Buses MLA and MLB. 

[0055] Drawing 8 shows the block diagram of the source address generating section 103 and the 
drawing address generation section 104. DDA of writing and address generation is started for the 
address parameter created in the scan method setting section 102 to the register chosen by the 
address MA from the command analysis section 101. A source and drawing side also serves as 
the same configuration. 

[0056] Drawing 9 shows the block diagram of the drawing section 105. Timing adjustment is 
carried out by latches 1054 and 1055, and the source data read in the address of the source 
address generating section 103 are inputted into the synthetic vessel 1056. Via latch 1051, it 
connects with a computing element 1052 and a register 1053, and interpolation processing of the 
superposition data DD generated in the scan method setting section 102 is carried out. It 
connects with the input of one of the two of the synthetic vessel 1056, and this data by which 
interpolation processing was carried out is compounded with source data, and writes in the 
drawing memory 15 via latch 1057. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block block diagram of the graphics equipment by one example of this invention. 
[Drawing 2] The conceptual diagram explaining the scan technique of texture mapping. 
[Drawing 3] The processing flow chart which chooses a scan method. 

[Drawing 4] The command list of a graphics processor, and the explanatory view of a command 
field. 

[Drawing 5] The conceptual diagram explaining the automatic decision of the scan method by 
window judging. 

[Drawing 6] The conceptual diagram explaining the count approach of oblateness. 
[Drawing 7] The hard block diagram of the scan method selection section. 

[Drawing 8] The hard block diagram of the source address generating section and the drawing 
address generation section. 

[Drawing 9] The hard block diagram of the drawing section. 
[Description of Notations] 

10 [ — Command memory, 14 / — Source memory, 15 / — Drawing memory, 16 / — Display 
memory, 101 / — The command analysis section, 102 / — The scan method selection section, 
103 / — The source address generating section, 104 / — The drawing address generation 
section, 105 / — The drawing section, 106 / — The display address generation section, 107 / - 
- A display, 108 / — Switch. ] — A graphics processor, 1 1 — CPU, 12 — Program memory, 13 
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